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Specification 

1. Title of the Invention 

Information recording disc and a character recording 
method for the same 

2. Claim 

(1) An information recording disc characterized by that, 
on the surface of a photosensitive disc, characters, symbols, 
etc. are recorded by exposure. 

(2) A character recording method for an information 
recording disc characterized by that a light beam is modulated 
by the data obtained by matrixing characters, symbols, etc. to 
be recorded, and exposing 

3. Detailed Description of the Invention 

The present invention relates to an information recording 
disc and a character recording method for the disc, and has an 
obj ect of providing an information recording disc and a character 
recording method for the disc that can achieve high character 
quality and is capable of recording in a short period of time . 

Generally speaking, in videodiscs or digital audio discs, 
between the information signal recording region and the label 
region, the disc number, characters, symbols, etc. are recorded. 
And a person handling the disc can identify the content recorded 
in the disc by visually recognizing the number, symbols, etc. 
Conventionally, such numbers, symbols, etc. were recorded by 
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manual writing or stamping with an engrave mark after a metal 
replica has been obtained by developing a glass master disc in 
which information signals are recorded. The process has 
suffered from drawbacks such as poor character quality, 
difficulty in seeing the disc content over a number of operational 
steps, need of extremely careful handling, dust adhesion, 
vulnerability to damages, and the necessity of aprolonged period 
for recording, etc. 

The present invention has eliminated the above-cited 
drawbacks, and will be described below with reference to one 
practical example together with the accompanying drawings. 

Fig. 1 shows a block diagram for explaining one practical 
example of the character recording method for an information 
recording disc according to the present invention. In the figure, 
1 is a glass master disc on which a photosensitive material has 
beencoated (referred to as 'aphotosensitivedisc' hereinafter), 
and the master disc is rotated at a constant speed by a rotating 
unit 2. After the exposure level of a laser beam emitted from 
a laser generator 4 is controlled by means of a optical modulator 
5, the beam is irradiated on the surface of the photosensitive 
disc 1 whereby the disc is photo-sensitized. 10 is a character 
generator, which is configured to take out data of characters, 
symbols, etc. needed for recording in the subdivided form of, 
for example, a 7 lines x 5 rows matrix by the control signals 
from a controlling computer system (hereinafter referred to as 



MPU) . 

Now, the case is described where character 'A' is recorded 
in the region lying between the information signal recording 
region la and the label region lb in the photosensitive disc 
1. When a keyboard 12 is operated, the control signal 
corresponding to character \A' is fed f romMPU 11 to the character 
generator 10, from which, for example, 8 bits parallel data are 
taken out. 

On the other hand, from a rotation synchronizing pulse 

generator 17, rotation synchronizing pulses a x , a 2 , are 

generated as shown in Fig. 3(A) for each rotation of the 
photosensitive disc 1. At the frequency divider 18, the number 
of pulses a is counted, while from the line address generator 
19 a line selection address signal is taken out for each rotation 
of the photosensitive disc 1 to be fed to the character generator 
10. By the line section address signal, for example, for the 
first line (the first rotation) from the line address generator 
19, dot data (parallel 8 bits) for the first character line is 
taken out from the character generator 10. Further, separately, 
the clock pulse c shown in Fig. 3(c) from the clock generator 
13 is divided by the frequency divider 14 to form a signal d 
shown in Fig. 3 (d) , and fed to the frequency divider 15 and the 
parallel/series conversion shift register 9 (referred to as shift 
register hereinafter) . The data for the first line taken out 
from the character generator 10 are converted to serial form 
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by the shift register 9, and signals « u and e 15 (Fig. 3(E)) 
corresponding to regions aum andm a n 5 in the first line obtained 
by subdividing character \A' into a matrix of m 7 lines x n 5 
rows. 

From the signal generator 8, signals that have been made 
burst-formed, forexample, by gating high- frequency signals with 
signals e u and e 15 from the shift register 9 are taken out. The 
beam from the laser generator 4 is light-modulated at the light 
modulator 5 by the signal from the signal generator 8, and 
irradiated onto the surface of the photosensitive disc 1 via 
the condenser lens 6. With such a mechanism, the positions 
corresponding to the first line (first rotation) of the surface 
of the photosensitive disc 1 are exposed to the laser beam whereby 
regions m ini and m a n 5 are recorded as shown in Figs . 2 and 4 . 

When the recording of the first line of character 'A' 
finishes, a signal is taken out from the frequency divider 15 
that counts the pulse d from the divider 14, and converted to 
a resetting pulse b as shown in Fig. 3 (B) by means of a character 
resetting pulse generator 16 to refresh the control character 
content in MPU 11. Thus, the first line of the character to 
be. recorded at the side of 'A' (In this example, further 
explanation is omitted.) is recorded in the same manner. 

Once the first line of the character to be recording- in 
the region lc of the photosensitive disc 1 is recorded during 
the first rotation in such a manner, the photosensitive disc 



1 is transported to the right side in Fig. 1 relative to the 
beam spot by the transport unit 3 and simultaneously rotation 
synchronizing pulse a 2 fro the second rotation is taken out from 
the rotation synchronizing pulse generator 17. The line 
selection address signal for the second line (second rotation) 
is taken out from the line address generator 19 whereby the dot 
pattern for the second line of character *A' is taken out from 
the character generator 10 . Just as in the aforementioned case, 
signals e 21 and e 2S corresponding to regions m 2 m and m 2 n s shown 
in Fig. 4 are taken out from the shift register 9, and regions 
m 2ni andm 2 n 5 are recorded at the positions corresponding to the 
secondline (second rotation) of the photosensitive disc 1 (i.e., 
at the inner side relative to the position of the first line) . 

Then, in a similar manner, the line address data of the 
character generator 10 are refreshed by the line selection 
address signal for each rotation, and, at the third rotation, 
signals e 31 to e 3S corresponding to the regions m 3 n x , m 3 n 2 , m 3 n 3 , 
m 3 n 4 , andm 3 n 5 (Fig. 5(B)), at the fourth rotation, signals e 41 
and e 45 corresponding to regions m«m and nwn 5 (Fig. 5(C)), at 
the fifth rotation, signals e 5 i and e 5S corresponding to regions 
msnx and m s n 5 (Fig. 5(D) ) , at the sixth rotation, signals e 62 and 
e 64 corresponding to regions m 6 n 2 and m 6 n« (Fig. 5(E)), and at 
the seventh rotation, signal e 7S corresponding to region m 7 n 3 
(Fig. 5(F)) are taken out, respectively. As a result, after 
seven rotations, character 'A' as shown in Figs . 2 and 4 is recorded. 



The size of the character is, for example, roughly of 2 to 3 
mm square. 

During the recording operation, the system is constructed 
so that the rotation synchronizing pulse a from the rotation 
synchronizing pulse generator 17 is fed to the clock generator 
13 to synchronize with the clock pulse c, line selection address 
signal and the control signal from MPU 11 to achieve accurate 
recording of characters to be recorded in the photosensitive 
disc 1 without any deviation between the lines. 

Meanwhile, for the control of character size, for example, 
with respect to the height direction, the dividing ratio of the 
divider 18 is made variable and the system is controlled so that 
the same data for, for example, the line selection address signal 
of the line address generator 19 are taken out over two lines 
from the character generator 10, and, at the same time, with 
respect to the horizontal direction, the switching timing for 
the row data can be regulated by making the dividing ratio of 
the divider 14 variable to make the frequency of taking out the 
data of the shift register 9 variable. In addition, by changing 
the dividing ratio of the divider 15 to make the frequency of 
the output pulse b of the reset pulse generator 16, the interval 
between each character can be controlled. 

Further, the signal generator 8 maybe composed of a circuit 
that takes out video signal after FM modulation by the signal 
from the shift register 9, whereby the exposure level of the 
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light modulator 5 is controlled by the output of the signal 
generator 8 and characters can be recorded in the photosensitive 
disc 1 in the form of density difference. 

Moreover, instead of transporting the photosensitive disc 
1 for each rotation, the position of the laser beammay be shifted 
to the direction of the inner periphery of the photosensitive 
disc 1. 

Still further, when a constitution is adopted in which 
a laser generator and an optical modulator are arranged 
corresponding to each of the lines mx to m 7 and each modulator 
is controlled by the line dot data, 7 lines of a character can 
be exposed during one rotation, thus the recording time becoming 
shorter than that required for one line recording per rotation. 

As has been set forth hereinabove, since the information 
recording disc in accordance with the present invention has 
characters, symbols, etc. on the surface of the disc recorded 
by exposure, the character quality is high and accurate compared 
with those having characters, symbols, etc. recorded by manual 
writing or stamping with an engraved mark after metal replication . 
Moreover, the character recording method of the present invention, 
which modulates a light beam by thematrixed data for characters, 
symbols, etc., and records characters, etc. by exposing the 
surface of a photosensitive disc under rotation at a constant 
speed with this modulated light beam concentrically or spirally 
in synchronism with rotational pitch, exhibits higher character 
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quality and highly accurate characters in a shorter period 
compared with those recorded by manual writing or stamping with 
an engraved mark after development and metal replication. 
Moreover, if two iaser light sources are prepared, recording 
of information signal can be performed simultaneously with 
character recording, whereby a product can be produced in a period 
shorter than that required for the recording of information 
si gnal and character recording conducted in separate procedures . 
In addition, if the recording of information signal is conducted 
independently of character recording, not only a single laser 
light source suffices, but also the recognition of the disc 
content is easy since character can be recorded in the same 
procedure as for information signal recording, still further, 
disc handling is simple, and moreover dust adhesion and damages 
are difficult to occur compared with that in the conventional 
process wherein character recording is conducted after metal 
replication. In this way, the present method has many advantages 
for obtaining a high quality disc as has been described 
heretofore. 

4. Brief Description of the Drawings 

Fig. 1 is a block diagram for explaining one example of 
the letter recording method for an information recording disc 
according to the present invention, Fig. 2 is a schematic bird-eye 
view of the main part of one example an information recording 
disc according to the present invention, Fig. 3 (A) to (E) show 
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signal wave forms for describing the operations of the method 
of the present invention, Fig. 4 is a diagram for matrixing the 
letter to be recorded, and Fig. 5 (A) to (F) show signal wave 
forms for describing the operations of the method of the present 
invention. 

1: Glass master disc coated with a photosensitive material 

1c: Letter recording region 

2: Turntable driving unit 

3: Turntable shifting unit 

4: Laser generator 

5: Optical modulator 

6: Condenser lens 

8: Signal generator 

9: Parallel/serial conversion shift register 

10: Character generator 

11: Controlling computer system 

12: Input keyboard 

13: Clock generator 

14, 15 and 18: Divider 

16: Resetting pulse generator 

17: Rotation synchronizing pulse generator 

19: Line address generator 

Patent applicant: Victor Corp. of Japan 
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Name of the agent: Attorney Tadahiko Ito 
Fig. 1 

01: Rotation apparatus 
02: Shifting apparatus 
03: Laser generator 
04 : Light modulator 
05: Signal generator 

06: Parallel/serial conversion shift register 

07 : Character generator 

08: Controlling computer system (MPU) 

09: Input keyboard 

10: Clock generator 

11: Frequency divider 

12: Frequency divider 

13: Resetting pulse generator 

14: Rotation synchronizing pulse generator 

15: Line address generator 

Fig. 2 

Fig. 3 

Fig. 4 

Fig. 5 
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